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Table 1S. Survey of literature data on the separation of fatty acids by GC. References not listed in the main article text are given below.

Column Stat. phase Temperature | tR (min) tR (min) Detection | Sample References
program
Omegawax 250 30 m x 0.25 mm 180-270 °C 22:6tR =25 FID FAMEs from [1]
i.d., 0.25 um (5 min) at 3 cod liver oil
°C /min
Omegawax 250 15m x 0.1 mm 180-270 °C at | 22:6 tR = 2.03 FID FAMEs from [1]
i.d., 0.1 um 40 °C /min cod liver oil
Supercolwax 10 60 m x 0.25 mm, | 100 °C (1 226 tR=~ 28:8tR=~32.7 | GC-MS crustacea of the | [2]
0.25 um min) - 230 °C | 29.2 order
over 7 min, Bathynellacea
230 °C- 280
°C (10 min)
over 25 min
Ultra-1 capillary 25mx 0.25 mm x | 50 °C (5 min) GC-MS | cyanobacterial [3]
0.1 um -320°C (15 mat of Calothrix
min) at 10 °C sp.
/min
Supercolwax 10 60 m x 0.25 mm, | 100-320 °C at GC-MS | dinoflagellates | [4]
0.25 pm 4 °C /min
SP™-2380 60 mx 0.25mm, | 150 °C (1 15-24:1tR = 21-30:1tR = GC-MS Saccharomyces | [5]
0.2 um min) - 180 °C | 38.73 50.29 pastorianus
at 20 °C/min,
180 °C- 250
°C (1 min) at
2 °C/min
SE-54 15 m x 0.32 mm 70-280 °C at FID meibomian [6]
3 °C /min lipids of the

mouse




Table 2S. Survey of literature data on the separation of fatty acids by HPLC. References not listed in the main article text are given below.

Column Stat. phase Mobil. phase tR (min) tR (min) Detection Sample References
C18 75x4.6,3 um gradient water to 22.6tR =145 | 28:8tR=21.3 | MS2 sea anemone+ | [7]
acetonitrile dinoflagellate
UPLC C18 150 mm x 2.1 water to acetonitrile-2- | 22:6tR=6.5 |28:1tR=49.2 | positive human plasma, | [8]
mm, 1.7 um propanol + aqueous ESI-MS, porcine brain
ammonium acetate MS2
C18 50 mm x 2.0 linear gradient water 22.:6tR=4.76 | 28:1tR=6.91 | LC-FTMS human meibum | [9]
mm i.d., 3 um with 0.1% ammonium
acetate and methanol
with 0.1% ammonium
acetate
C18 250 mm x 4.6 isocratic acetonitrile- 22.6tR=~6 |28:8tR=~11 | evaporative | dinoflagellate | [10]
mm i.d., 5 pm water (97.5:2.5, v/v) light-
scattering
detector
preparative LC 300 mm x 22 gradient acetonitrile- 22:6 tR =15 28:8tR =18 | evaporative | dinoflagellate | [10]
C18 mm, 10 um CHCIs light-
scattering
detector
C8 2.1 x 50 mm, water-acetonitrile + 1 22.6tR =45 |28:1tR=9.7 | negative fibroblasts and | [11]
1.7 um mM ammonium acetate ESI-MS plasma with
peroxisomal
diseases
Supelcosil LC- 250 x 2.1 mm, 3 | acetonitrile + 22:6tR=~20 | 28:7tR =22.8 | LC-MS crustacea of the | [12]
C18 pum dichloromethane + with APCI | order
propionitrile Bathynellacea
C8 150 mm x 4.6 methanol + water 22.0tR=~39 | 24:0tR =~47 | HPLC-FD ancient pottery | [13]
mm, 5 um
HIRPB-250AM 250 mm x 2.1 acetonitrile + 30:1tR=31.5 | 34:1tR =37.2 | LC-MS Chlorella [14]
mm, 5 pm dichloromethane + with APCI | kessleri
propionitrile
C8 150 mm x 3.9 methanol + water 22.0tR=~8 |26:0tR=~15 | HPLC-FD | VLCFA spiked | [15]

mm, 5 um

in plasma




C18 150 mm x 4.6 methanol or 22.0tR=~10 |28:0tR=~21 | LC-MS standards [16]
mm, 5 um methanol+2-propanol with API
Zorbax ODS and | 5-6 um, 25 cm x | acetonitrile + aqueous 22.6tR=~22 | 18:0tR=~80 | UV at 205 bovine brain [17]
C8 0.46 cmand 15 | phosphoric acid nm lipids
cm x 0.46 cm or
25cm x 0.46 cm
C18 100 x 8 mm, 10 | p-dioxane in acetonitrile | 26:0tR =~26 | 26:1 tR =~23 | radioactivity | Mycobacterium | [18]
um flow tuberculosis
detector H37Ra
HIRPB-250AM 250 mm x 2.1 acetonitrile + 36:0tR=~40 | 49:0tR=~60 | LC- sugar cane wax | [19]
mm, 5 pm dichloromethane + MS/APCI
propionitrile
HIRPB-250AM 250 mm x 2.1 acetonitrile + 22.0tR=~26 | 28:1tR=~ LC- Ximenia oil [20]
mm, 5 pm dichloromethane + 31 MS/APCI
propionitrile
HIRPB-250AM 250 mm x 2.1 acetonitrile + 226tR=~22 | 22.8tR =~ LC-MS Amphidinium [21]
mm, 5 pm dichloromethane + 26 with APCI | carterae
propionitrile
HIRPB-250AM 250 mm x 2.1 acetonitrile + 23:6tR=~17 | 29:6tR =~ LC-MS Amphidinium [22]
mm, 5 um dichloromethane + 37 with APCI | carterae
propionitrile
C18 50 mmx 2.1 acetonitrile with 2000tR=2.0 |20:6tR=3.3 |LC-MS/MS | VLCFAn [23]
mm, 1.7 um pentadecafluorooctanoic plasma

acid




Table 3S. Commonly occurring product ions for 23:0/23:0/23:0-TAG.

m/z lon Description

1119.0988 Precursor ion [M+NH4]*

1102.0723 Precursor ion [M+H]*

1084.0617 Precursor ion [M+H]* with loss of H20

747.7225  Neutral loss of sn1/sn2/sn3 RCOOH+NH3 from [M+NHa4]*
411.3833  snl/sn2/sn3 acyl chain ([RC=0+74]")

393.3727  snl1/sn2/sn3 acyl chain ([RC=0+74]" with loss of H20)
337.3465  snl/sn2/sn3 acyl chain ([RC=0]")

319.3359  sn1/sn2/sn3 acyl chain ([RC=0]" with loss of H,0)




Table 4S. Commonly occurring product ions for 23:0/23:0-PC.

m/z

lon Description

988.7951
914.7583
843.6848
578.4191

560.4086
353.3425
224.0693
168.0431
152.9958

Precursor ion [M+acetate]
Loss of CH3 and acetate from precursor ion
Loss of choline and acetate from precursor ion

Loss of sn1/sn2 acyl chain as ketene (RCH=C=0), CH3 and acetate from
precursor ion

Neutral loss of sn1/sn2 RCOOH group, loss of CH3 and acetate from precursor ion
snl/sn2 [RCOOQO] ion

Glycerophosphocholine with loss of CH3z and H20

Phosphocholine with loss of CH3

Glycerol-3-phosphate ion with loss of H,O




References
[1] L. Mondello, P.Q. Tranchida, P. Dugo, G. Dugo, Rapid, micro-scale preparation and very fast

gas chromatographic separation of cod liver oil fatty acid methyl esters, J. Pharm. Biomed.
Anal. 41 (2006) 1566-1570.

[2] T. Rezanka, V.M. Dembitsky, Very long chain polyunsaturated fatty acids in crustacea of the
order Bathynellacea, Biochem. Syst. Ecol. 27 (1999) 551-558.

[3] T. Rezanka, L. Nedbalova, J. Elster, T. Cajthaml, K. Sigler, Very-long-chain iso and anteiso
branched fatty acids in N-acylphosphatidylethanolamines from a natural cyanobacterial mat of
Calothrix sp., Phytochemistry 70 (2009) 655-663.

[4] T. Rezanka, J. Lukavsky, L. Nedbalova, K. Sigler, Lipidomic profile in three species of
dinoflagellates (Amphidinium carterae, Cystodinium sp., and Peridinium aciculiferum)
containing very long chain polyunsaturated fatty acids, Phytochemistry 139 (2017) 88-97.

[5] T. Rezanka, I. Kolouchova, L. Gharwalova, A. Palyzova, K. Sigler, Identification and
characterization of phospholipids with very long chain fatty acids in brewer's yeast, Lipids 52
(2017) 1007-1017.

[6] D. Harvey, J. Tiffany, Identification of meibomian gland lipids by gas chromatography—
mass spectrometry: application to the meibomian lipids of the mouse, J. Chromatogr. A 301
(1984) 173-187.

[7] M.C. Thomas, S.R. Dunn, J. Altvater, S.G. Dove, G.W. Nette, Rapid identification of long-
chain polyunsaturated fatty acids in a marine extract by HPLC-MS using data-dependent
acquisition, Anal. Chem. 84 (2012) 5976-5983.

[8] M. Ovcacikova, M. Lisa, E. Cifkova, M. Holcapek, Retention behavior of lipids in reversed-
phase ultrahigh-performance liquid chromatography-electrospray ionization  mass
spectrometry, J. Chromatogr. A 1450 (2016) 76-85.

[9] N. Mori, Y. Fukano, R. Arita, R. Shirakawa, K. Kawazu, M. Nakamura, S. Amano, Rapid
identification of fatty acids and (O-acyl)-omega-hydroxy fatty acids in human meibum by
liquid chromatography/high-resolution mass spectrometry, J. Chromatogr. A 1347 (2014)
129-136.

[10] M.P. Mansour, Reversed-phase high-performance liquid chromatography purification of
methyl esters of C(16)-C(28) polyunsaturated fatty acids in microalgae, including
octacosaoctaenoic acid [28:8(n-3)], J. Chromatogr. A 1097 (2005) 54-58.

[11] S. Takashima, K. Toyoshi, T. Itoh, N. Kajiwara, A. Honda, A. Ohba, S. Takemoto, S.
Yoshida, N. Shimozawa, Detection of unusual very-long-chain fatty acid and ether lipid
derivatives in the fibroblasts and plasma of patients with peroxisomal diseases using liquid
chromatography-mass spectrometry, Mol. Genet. Metab. 120 (2017) 255-268.



[12] T. Rezanka, Analysis of very long chain polyunsaturated fatty acids using high-performance
liquid chromatography—atmospheric pressure chemical ionization mass spectrometry,
Biochem. Syst. Ecol. 28 (2000) 847-856.

[13] T. Rezanka, M. Podojil, Gradient separation of fatty acids (C14-C30) by reversed-phase
high-performance liquid chromatography, J. Chromatogr. A 346 (1985) 453-455.

[14] T. Rezanka, Identification of very long chain fatty acids by atmospheric pressure chemical
ionization liquid chromatography-mass spectroscopy from green alga Chlorella kessleri, J.
Sep. Sci. 25 (2002) 1332-1336.

[15] A. Nomura, J. Yamada, T. Yarita, Y. Sudo, S.-1. Kudo, Y. Nishizawa, Determination of free
fatty acids by supercritical fluid chromatography on an ODS silica-gel column, Anal. Sci. 11
(1995) 385-388.

[16] T. Kusaka, M. Ikeda, H. Nakano, Y. Numajiri, Liquid chromatography/mass spectrometry of
fatty acids as their anilides, J. Biochem. 104 (1988) 495-497.

[17] M. Aveldano, M. VanRollins, L. Horrocks, Separation and quantitation of free fatty acids
and fatty acid methyl esters by reverse phase high pressure liquid chromatography, J. Lipid
Res. 24 (1983) 83-93.

[18] N. Qureshi, N. Sathyamoorthy, K. Takayama, Biosynthesis of C30 to C56 fatty acids by an
extract of Mycobacterium tuberculosis H37Ra, J. Bacteriol. 157 (1984) 46-52.

[19] T. Rezanka, K. Sigler, Identification of very long chain fatty acids from sugar cane wax by
atmospheric pressure chemical ionization liquid chromatography-mass spectroscopy,
Phytochemistry 67 (2006) 916-923.

[20] T. Rezanka, K. Sigler, Identification of very long chain unsaturated fatty acids from Ximenia
oil by atmospheric pressure chemical ionization liquid chromatography-mass spectroscopy,
Phytochemistry 68 (2007) 925-934.

[21] T. Rezanka, L. Nedbalova, K. Sigler, Identification of very-long-chain polyunsaturated fatty
acids from Amphidinium carterae by atmospheric pressure chemical ionization liquid
chromatography-mass spectroscopy, Phytochemistry 69 (2008) 2391-2399.

[22] T. Rezanka, L. Nedbalova, K. Sigler, Odd-numbered very-long-chain polyunsaturated fatty
acids from the dinoflagellate Amphidinium carterae identified by atmospheric pressure
chemical ionization liquid chromatography-mass spectrometry, Phytochemistry 69 (2008)
2849-2855.

[23] O.Y. Al-Dirbashi, T. Santa, M.S. Rashed, Z. Al-Hassnan, N. Shimozawa, A. Chedrawi, M.
Jacob, M. Al-Mokhadab, Rapid UPLC-MS/MS method for routine analysis of plasma
pristanic, phytanic, and very long chain fatty acid markers of peroxisomal disorders, J. Lipid
Res. 49 (2008) 1855-1862.



	Pe PDepartment of Biotechnology, Faculty of Food and Biochemical Technology, University of Chemistry and Technology Prague, Technická 5, 166 28 Prague, Czech Republic
	Table 4S. Commonly occurring product ions for 23:0/23:0-PC.


